This experiment was carried out during 2015 and 2016 experimental seasons to investigate the effect of spraying with moringa extract at 3%, garlic extract at 3% or ascorbic acid at 300 ppm on fruit set, yield and fruit quality of Khadrawi date palm cultivar. Anyhow, bunches were sprayed at three times (3 hours before pollination then 4 and 8 weeks after pollination). The present results indicated that spraying date palm bunches with moringa extract or garlic extract recorded the highest initial fruit set in the first and second seasons, respectively. As well as, moringa extract gave the highest fruit retention and yield in both seasons. In addition, all treatments improved some fruit physical characteristics i.e. fruit weight, flesh weight, fruit volume and fruit length compared to the control treatment in the two studied seasons. Also, results showed that moringa extract or ascorbic acid increased TSS%, total sugars % and reducing sugars % in both seasons compared to the control. Meanwhile, the lowest fibers % was obtained by garlic extract in the two seasons. Also, all treatments had no significant effect on total acidity % and tannins content in both seasons.
INTRODUCTION
Date palm (Phoenix dactylifera L.) belongs to the family Arecaceae and it is considered the tree of life in the desert, because it tolerates high temperatures, drought and salinity more than many other fruit crops (Lunde, 1978) . Date Palm is the most successful and commercially important crop in Egypt. Numbers of date palm trees in Egypt are about 12,827, 235 trees producing about 1,465,030 tons/year, (Ministry of Agriculture and Land Reclamation, 2015). Khadrawi date palm is one of the commercial cultivars that have greenish amber fruits on ripening, slightly tolerant to humid conditions than many other varieties. As well as, fruits are consumed at rutab stage but the fruit set and productivity is low (Hussein, 2011) . Nowadays, the modern trend in the field of agriculture to use of natural materials such as plant extracts or antioxidants that improve productivity and fruit quality for reducing the use of chemical materials that have harmful effects on humans and the environment.
In this respect, moringa (Moringa oleifera L.) leaves extract contains significant quantities of calcium, potassium, and cytokinin in the form of zeatin, antioxidants, β-carotene, proteins and ascorbates ( The main objective of the present study is to investigate the effect of spraying with moringa extract, garlic extract, and ascorbic acid on fruit set, yield and fruit quality of "Khadrawi" date palm cultivar.
MATERIALS AND METHODS
This study was carried out during two successive seasons 2015 and 2016 at the Agricultural Research Center Experimental Station, El-Kanater El-Khairia, Kalubia Governorate, Egypt on "Khadrawi" date palm cultivar. Twelve palm trees about 70 years old, grown in a clay soil at 4x6 m under flood irrigation system were selected uniform of nearly equal size and growth vigor and were subjected to the same horticultural practices. Hand pollination was used by inserting five fresh male strands into the center of female spathe using the same source of pollens in the two seasons to avoid the effect of metaxenia. The inflorescences were wrapped with bags to prevent natural contamination, then removed out after three weeks. The leaf/bunch ratio was maintained at 7:1 for all treatments. The number of spathes per palm was adjusted at seven bunches by removing earliest, latest and smallest inflorescence for each palm.
Preparation of aqueous moringa and garlic extracts
-Moringa (Moringa oleifera L.) leaves powder (50g) were added to 200 ml of distilled water. The mixture was kept for 12 hours. The extract was filtered using whatman filter paper No.1. (Dahiru et  al 2006) . Then 3% Concentration (30ml / liter) was used for the spraying. -Mature Chinese garlic cloves (Allium sativum, L.) one Kg were blended in one liter of distilled water then mixed and filtered (El-Desouky et al 1990). Then 3% concentration (30ml / liter) was used for the spraying.
The four treatments were as follows 1-Spraying with moringa extract at 3%. 2-Spraying with garlic extract at 3%. 3-Spraying with ascorbic acid at 300ppm.
4-Control (spraying with water only).
All trees of each treatment were sprayed three times (3 hours. before pollination then 4 and 8 weeks after pollination). Bunches were sprayed using a small hand sprayer until run-off.
The following determinations were carried out Fruit Set and Fruit Retention: Fruit set and fruit retention percentages were calculated one month after pollination and at harvested time (Rutab stage). Ten female strands per bunch were randomly selected from each replicate. The number of set fruits were recorded and then fruit set percentage and fruit retention were calculated as the following equations: Yield: bunches of each palm were harvested at ripening (Rutab stage, 170 days from pollination) and weighed to determine the yield Kg/palm.
Fruit physical properties
Fruit physical properties were determined at Rutab stage as follows:-Samples of 10 fruits were taken randomly from each bunch to determine Fruit weight (g), flesh weight (g), seed weight (g) and flesh % , fruit volume (cm³), fruit dimensions (fruit length and diameter in cm), then fruit shape index (length / diameter) were calculated. Non reducing sugars %: non reducing sugars were calculated by the difference between total and reducing sugars. 
Statistical Analyses
The experiment was designed as a randomized complete block design where each treatment was replicated three times with one palm per replicate. The obtained data were subjected to analysis of variance (ANOVA) according to (Snedecor and Cochran, 1980) . The least significant ranges (LSR) were used to compare between means of treatments according to (Duncan, 1955) at probability of 5 %.
RESULTS AND DISCUSSION

Fruit set and fruit retention%
Results in Table ( 1) shows that moringa and garlic extracts treatments significantly increased fruit set compared to ascorbic acid and control in the two seasons. The highest results concerning fruit set% were obtained by spraying moringa extract (62.21 and 67.74% in in first and second season, respectively), and garlic extract (57.64 and 67.19% in both seasons). On the other hand, ascorbic acid and control treatments gave the lowest values in the two seasons.
Concerning fruit retention%, moringa extract recorded the highest value of fruit retention % in the first season compared to all treatments. In the second season, Moreover, moringa extract and garlic extract gave the best result compared to ascorbic and control treatments which gave the lowest values.
In this respect, Mahmoud et al (2017) reported that spraying moringa leaf aqueous extract at 4%, 5% and 6% on Hollywood plum trees (Prunus salicina L.) at three times (full bloom stage, fruit setting stage and two weeks after fruit setting stage) increased fruit set percentage and decreased fruit drop % compared to the control treatment. Also, spraying of moringa leaves extract on pea plants (Sanjay and Pankaj, 2013 ) and on Tomato (Bashir et al 2014) increased fruit set% compared to control treatment.
The increase in fruit set it may be due to the the content of moringa extract from proteins, vitamins such as (A, B1, B2, B3, C and E, β), minerals such as (potassium, calcium, magnesium, phosphorus and iron), gibberellins and cytokinins which regulate internal mechanism for controlling fruit set (Talon and Zeevaart, 1992). 
Bunch weight and yield per palm
Results in Table ( 2) indicated that moringa extract 3%, garlic extract 3% and ascorbic acid at 300 ppm increased bunch weight and yield/palm as compared to the control in the first season. Also, garlic extract and moringa extract treatments gave the highest bunch weight and yield/palm compared to ascorbic acid and control in the second season. Moreover, there are no significant differences between moringa extract, garlic extract and ascorbic acid on bunch weight and yield per palm in the first season. On the other hand, ascorbic acid in the second season and control treatment in the two seasons gave the lowest bunch weight and yield per palm.
These results are in harmony with those obtained by Mahmoud et al (2017) who reported that spraying of moringa leaf aqueous extract at 4%, 5% and 6% on Hollywood plum trees increased yield compared to control treatment. Also 
Fruit physical Properties
-Fruit weight:
Results in Table ( 3) showed that the highest fruit weight in the first season was obtained when the spathes were sprayed with ascorbic acid (13.99 g) and garlic extract (13.96 g) followed by spraying with moringa extract (13.50 g), without significant differences among them. While, the lowest fruit weight was obtained by control treatment (12.80 g). Meanwhile, all treatments in the second season significantly increased fruit weight compared to control. Table ( 3) showed that spraying with ascorbic acid, garlic and moringa extracts gave the highest flesh weight without significant differences among them during two seasons of study while, the lowest flesh weight was obtained by control treatment in both seasons.
-Flesh weight
Results in
-Seed weight Table ( 3) indicated that spraying with garlic extract gave the lowest seed weight (1.19 & 1.07 g) in both seasons, While, moringa extract gave the highest value (1.28 & 1.21 g) in the first and second seasons, respectively.
-Flesh percentage
Results obtained that spraying with garlic extract and ascorbic acid at 300 ppm gave the highest flesh% (91.46% and 91.23%, respectively) compared to moringa extract and control which recorded the lowest values (90.47% and 90.43%, respectively) in the first season. In addition, all treatments acid gave the highest flesh% compared to control which recorded the lowest value (90.20%) in the second season.
These results are in agreement with the results obtained by Abd El-Rzek et al (2011) on Canino' apricot and Faissal et al (2014) on Keitte mango they found that spraying with garlic extract increased fruit weight, flesh weight, fruit pulp % and decreased seed weight. Also, spraying with moringa extract on 'Kinnow' mandarin increased fruit weight and pulp weight (Nasira et al 2016). In addition, Ibrahim et al (2013) reported that spraying of ascorbic acid on Zaghlol date palm increased fruit weight and pulp weight. Table ( 4) showed that all spraying treatments significantly increased fruit volume than control in the two seasons of study. On the other hand, there are no significant differences between moringa extract, garlic extract and ascorbic acid in the first season. Also, spraying with moringa extract and ascorbic acid gave the highest fruit volume, followed by garlic extract. While the lowest fruit value was obtained by control in the second season. -Fruit length Table ( 4) showed that spraying with ascorbic acid, garlic extract or moringa extract significantly increased fruit length than control treatment in both seasons without significant differences among them. Meanwhile, the lowest fruit length was obtained by control treatment during the two seasons of study.
-Fruit volume
Results in
-Fruit diameter
In this concern, results in Table ( 4) indicated that spraying with ascorbic acid significantly increased fruit diameter compared to moringa extract and control in the first season. Also, spraying with moringa and garlic extracts or ascorbic acid significantly increased fruit diameter comparing to control in the second season.
-Fruit shape index Table ( spraying with moringa leaf aqueous extract on Hollywood plum (Prunus salicina L.) increased fruit length (Mahmoud et al 2017) . In addition, spraying with garlic extract on Keitte mango increased fruit volume and fruit length (Faissal et al 2014) .
Results in
Fruit chemical properties -Total Soluble Solids %
In this concern, results in Table ( 5) indicated that all spraying treatments increased significantly TSS % compared to control in the first season. But there were insignificance differences between all spraying treatments in this season. On the other hand, ascorbic acid or moringa extract gave the highest significant TSS% compared to garlic extract and control in the second season. Table ( 5) showed that all treatments had significant effect on total sugars % compared to control which recorded the lowest value in the first season. Meanwhile, the highest value was obtained by spraying bunches with moringa extract (38.05%) followed by ascorbic acid (37.41%) then garlic extract (36.48%) as compared to control which gave the lowest total sugars content (35.05%) in the first season. In addition, moringa extract or ascorbic acid increased significantly TSS% compared to garlic extract and control in the second season.
-Total sugars %
Results in
-Reducing sugars % In this regard results in Table ( 5) showed that spraying bunches with moringa extract significantly increased reducing sugars % compared to all treatments in the first season. In another meaning, moringa extract gave the highest value followed by ascorbic acid while, the least value was obtained by control in the first season. Meanwhile, moringa extract or ascorbic acid significantly increased reducing sugars % compared to garlic extract and control in the second season.
-Non reducing sugars
As shown from Table (5) that, there are no significant differences between all spraying treatments and control during the two seasons of study. These results are in agreement with the results obtained by Mahmoud et al (2017) they reported that spraying with moringa leaf aqueous extract on Hollywood plum increased T.S.S%, total sugar % and reducing sugar% compared to control. Also, Ibrahim et al (2013) found that spraying of ascorbic acid at 500 to 2000 on Zaghlol date palm increased T.S.S%, total sugar% and reducing sugar% compared to control.
-Total acidity % Concerning the fruit juice total acidity % results in Table ( 6) showed that, no significant differences between all spraying treatments and control during the two seasons of study.
-Tannins content
It is quite clear as shown from tabulated data in Table (6) that the response of tannins content in Khadrawi date palm cv. to the different treatments followed to great extent the same trend previously detected with total acidity % during both seasons of study.
-Fibers % Table ( 6) showed that, spraying bunches with garlic extract gave the lowest fibers % compared to other spraying treatments and control in the two seasons. Also, there are no significant differences between moringa extract, ascorbic acid or control in the first season. Meanwhile, all spraying treatments significantly decreased fibers% compared to control in the second season. anyhow, these results are in harmony with those obtained by Faissal et al (2014) they found that spraying garlic oil extract 0.1% at three times on Keitte mango cv. decreased total fiber % compared to control treatment.
Results in
-Fruit moisture % In this regard results in Table ( 6) indicated that all treatments had no significant effect on fruit moisture % as compared to control in the first season. Meanwhile, moringa extract or ascorbic acid decreased significantly moisture% compared to garlic extract and control in the second season. In this respect, spraying of moringa leaves extract on Pea plans (Sanjay and Pankaj, 2013) and on rocket plants (Abdalla, 2013) increased dry weight as compared to control. Tables (5, 6 ) we can observe that, TSS, total sugars and reducing sugars were increased. While, non-reducing sugars, total acidity, tannins and moisture content were decrease with reach the fruit to the Rutab stage, this led to costume freshly fruit with good eating quality.
Generally results cleared that spraying of moringa extract 3% for three times (3 hours before pollination, one month after pollination and two month after pollination) gave the highest fruit set %, fruit retention, yield, fruit weight, fruit volume, TSS%, total sugar and reducing sugar of Khadrawi date palm cultivar in both seasons, respectively.
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